In contrast to this polarized scheme where Web technology is mainly viewed in either utopian or dystopian terms, various initiatives and studies preferred to evaluate the Web within a critical framework, accounting for both its epistemological opportunities and risks. 20 Organizations like the Association for Progressive Communication monitor and promote Internet access and Internet freedom worldwide, especially for women and minorities, following the association's first axiom that "the Internet is an enabler of human rights, development and social justice, including gender justice" and "a global public resource that has transformed human communications and behavior and that challenges existing structures of power, including gender-based power." 21 Such views inform, and are in turn informed by, critical studies of Web platforms revealing (for instance) the considerable gender gap in Wikipedia's editor base and content, 22 or the gendered patterns of book consumption and recommendation on Amazon. 23 Additionally, in her book Algorithms of Oppression. How Search Engines Reinforce Racism (2018), Safiya Umoja Noble convincingly argued that biases-or plain racism and sexism-and the centralization of power among a few large Web companies have shaped the representation and discoverability of women of color on the Web. The Web's potential for social and epistemological change is now widely accepted; however, platforms like Wikipedia, Amazon, and Google still have much room for improvement with regards to the accessibility and neutrality of their content.
What are the implications of this discussion for the case of the Knowledge Graph's representation of literary history? One thesis could be that the promise of a democratization of knowledge would provide an opportunity for the construction of an alternative literary canon or even literary history. After all, the canon has traditionally been established and reconfirmed by centralized literary and academic institutions.
Platforms such as Wikipedia now enable a decentralization and diversification of literary knowledge. The design of Google's Knowledge Graph-the connection of search behavior to various information sources on the web-arguably subjects the judgment of the relevance of information to the popular vote. However, informed by the abovementioned notions of "filter bubble," "net delusion" and "algorithms of oppression," the antithesis would object to this promise and argue that Google's Knowledge Graph merely reproduces or even reinforces the same knowledge structures and biases that have informed literary history for decades.
Literary canons contested
The second reason why it is relevant to study the canon of Dutch literature according to Google is that it can offer a new perspective to the specific debates on canonization among Dutch and international literary scholars. There have been various attempts to abandon the canon and study a larger, more diverse corpus of literature. Some scholars employed the notion of "middlebrow" in order to foreground literature that had been neglected for centuries due to the exclusive focus on "highbrow" literary texts. 24 Many have stressed the value of digital methods, digital corpora, and bibliographic collections that are now available for this purpose. 25 Others criticized the canon by pointing at the ethnic and gender imbalance on academic reading lists: a quarrel that culminated in the so-called Canon Wars. Toni Morrison, among others, recognized the white and male literary canon and imagination as a reflection of the sexist and racist elements of Western culture. 26 Indeed, Morrison and others have underscored the role of literary institutions that establish and confirm this literary canon. Their criticism elicited a strong reply from defenders of the idea that literary quality is universal and objective. Allan David Bloom warned against the moral ramifications of cultural relativism and postmodernism, and Harold Bloom in turn refuted the instrumentalization of the canon in what he considered to be a "program for social salvation." 27 While the Canon Wars never reached the same vehemence on the Dutch literary field, the debate did coincide with a scholarly movement that studied the predominant position of (mainly) male and highbrow authors in Dutch literary historiography. 28 These studies questioned the institutions and gatekeepers within the literary system that excluded and devalued female authors. The critical and scholarly debate about the diversity of the literary canon has been on the agenda ever since. Donadio observed that the "multiculturalists" and the feminists are often taken to be the winners of the Canon Wars 29 and yet the various recent Dutch protests about the lack of ethnic and gender diversity and representation complicate that view. 30 In a controversial essay from 1997, Anil Ramdas criticized the dominant white gaze among Dutch authors in their representation of non-white characters. 31 Almost twenty years later, in 2015, both Karin Amatmoekrim and Ebissé Rouw concluded that not much had changed since Ramdas's publication:
the Dutch literary field remained a segregated space where opportunities for publication, literary awards, and attention were less accessible to authors with a migrant background. 32 In addition to these contributions to the public debate, recent studies have pointed to the conditions and the possible effects of a Dutch tradition of gendered differences in literary value on the Dutch literary field. Corina Koolen demonstrated, for instance, by means of a questionnaire distributed among a large group of Dutch readers that works by female authors are less likely to be considered of high literary value: her thesis also rejects the supposed existence of general significant differences between male and female literary style. 33 female ratio is out of balance, which the critics did not fail to notice. 36 Another, more recent initiative to establish the Dutch-Flemish literary canon also sparked academic and critical debates. 37 This canon was composed by two Flemish institutes with an important position in the literary field, The Royal Academy of Dutch Language and Literature (Koninklijke Academie voor Nederlandse Taal-en Letterkunde ) and the Flemish Literature Fund (Vlaams Fonds voor de Letteren), and consists of a list of 51 "essential works of Dutch literature." 38 Yet again, one of the main points of criticism raised was the bias in the selection regarding gender and ethnicity. 39 In other words, the scholarly attention, canon criticism and canon revision from the past three decades have not changed the Dutch canon fundamentally. The rankings of most frequently mentioned authors provide another indication of the prominence of male authors in the GNT volumes. The top 20 is dominated by male individuals (see Table 1 ) and the highest ranked female authors range from rank 20/21 to rank 264 (see Table 2 ).
Rank
Name Gender Occurrences An obvious explanation for the male dominance in these volumes can be found in the fact that literary history is (in itself) also a history of gender inequality. Published female authors have been a minority throughout the studied period and even today the scale remains out of balance: Koolen estimated a 60-40% male-female ratio among the authors of all 5,842 Dutch "literary novels" documented between 2007-2012. 43 While female authors arguably became more visible in the most recent periods of Dutch literary history, reflected in the literary historiography (see Figure 1 ), Lenny Vos estimated that the number of female authors published at major publishing houses have, in fact, declined since the 1960s. 44 Underwood, Bamman and Lee observed a similar decline regarding English-language fiction published between 1800 and 1960: the emancipation of female authors does not always progress in a linear fashion. 45 Moreover, Maaike Meijer argued that traditional historical accounts have often been preoccupied with a select number of key figures (and literary movements) who are considered to exemplify the literary history of a given period and who are often male. 46 The GNT embraced critical and corrective studies like Meijer's 47 but the possibilities for a synthesizing overview like the GNT to correct and complement decades of literary historiography, including its biases and preoccupations, are simply limited. In our discussion of the hierarchies constructed by Google's algorithms, this bias in literary history and academic historiography will remain a point of comparison: a knowledge tradition that possibly conditions search behavior by users and the knowledge about Dutch authors that circulates on the Web.
Data, method, and limitations
The There are at least three biases that affect the validity and representativeness of the sample. First, the assignment of the label "Dutch writer" was made by various Wikipedia editors and their criteria for qualifying an individual as such is neither transparent nor consistent. As a result, some individuals who are in fact published Dutch writers are not recognized in the dataset and vice versa. Furthermore, the label is not reserved for authors of literary prose or poetry only: it also applies to journalists, historians, essayists and so on. Secondly, in this approach, only the related searches of the 2,287 authors were stored. The creation of a threshold was unavoidable, since the number of nodes would increase rapidly if the related searches of people who occurred as related searches were also included. However, this creates a blind spot in the network: it is perfectly possible that an author was not categorized as Dutch writer on Wikipedia but nevertheless would be central according to Google's logic. The selected approach does not account for these cases. Thirdly, the sample shows an unequal gender distribution and a strong preference for modern and contemporary writers (see Figure 1 ). These biases presumably reflect the overall emphasis in Wikipedia entries in terms of gender and periodization 51 but the hypothetical deviation from that trend in this sample cannot be assessed easily. This result implies that the average number of related searches per query increased (from 2.6 to 2.8).
However, it is not the case that Google simply has more information at its disposal. That information has also changed: 20.4% of the names observed in M1 did not recur in the search results from M2 and in 15.4% of the queries, the list of related searches was longer in M1 than in M2. Nevertheless, the variability of the search results is limited: in the majority of the cases many (if not all) of the names from M1 were also returned in the list of related searches obtained in M2, with an average overlap per query of 64.0%.
Therefore, it is unlikely that future measurements would result in a fundamentally different image, even though the bias introduced by the variability is considerable and complicates generalizations based on the data reported in this study.
A final potential problem for the usability of Google's search results is caused by Google's personalized search. To reduce the possible influence of personalized search results, all cookies and cache were removed from the browser used to query the author's names. Furthermore, the potential impact of personalization on the data was evaluated in a small experiment in which a sample of 100 authors were simultaneously queried and all related searches that Google returned were stored on different machines at different locations (all cookies and cache were removed in advance). The inter-annotator agreement of that experiment turned out to be 100.0%. In other words, personalized search did not affect the specific results reported in this study.
This does not mean, of course, that personalized search (including the moment and location of the query)
would not have any effect on the specific related searches that a given user would get. This experiment simply provides a guarantee that the patterns observed in our data should be attributed to the information available in the Knowledge Graph at the moment of query, rather than to the specific (search settings of the) user who happened to collect the data.
Results I: network centrality
The resulting directed, weighted network consists of 5,863 nodes that represent people labeled as "Dutch Degree centrality is a less insightful metric for the operationalization of canonicity. 56 Because of the low variance in the number of ingoing relationships (in-degree) and outgoing relationships (out-degree) and the large group of people with the maximum of 25 relationships that Google returns, degree centrality is not able to discriminate sufficiently between important and less-important authors. Closeness centrality is also not applicable to this network due to the high number of disconnected components in the graph. 57 The PageRank algorithm is more appropriate because it is able to handle a high number of disconnected components and because it is not dependent on the degree of individual nodes only. We used Python's NetworkX package in combination with Gephi to produce a ranking of the top 20 nodes with the highest PageRank value (see Table 3 ). ), with an R² of 0.000. Gender is thus not a significant predictor of PageRank value. That means that gender does not determine the centrality or "canonicity" in the complete network, which again indicates that the Knowledge Graph creates hierarchies that are different from the traditional, gendered literary canon.
Rank
These findings can be put in perspective when compared to the gender ratio in the top-down view of canonicity as expressed by the GNT. We computed a Pearson correlation coefficient to assess the relationship between the gender of these authors and their frequency of occurrence in the GNT. A significant negative correlation does exist between these variables, r= -0,063 , n=3455 , p<0.001. A linear regression was conducted to predict the frequency of occurrence scores of authors mentioned in the GNT based on their gender. A significant regression equation was found (F(1, 226707.927) = 13.586 , p<0.000 ), with an R² of 0.004. 61 An author's predicted frequency of occurrence is equal to a B value of 4.319 -0.031 (gender) with male coded as 0 and female coded as 1. This means that female authors in the GNT score 0.031 lower on frequency of occurrence than male authors. As opposed to the Google-related searches network, gender thus is a significant predictor of these authors' place in the rankings of a traditional canon as reflected in the GNT.
Finally, some authors in this top 20 seem to show up completely out of the blue. A striking example is Gerda van Wageningen (position 6). She is an author of romantic and historical fiction, who has published over a hundred books and sold over 2.5 million copies (according to Wikipedia). 62 She is, nevertheless, not a critically acclaimed author and is rarely discussed in the media or during university seminars; her name is also absent in the GNT. In Thijssing-Boer is that they form a connected subcomponent in which each node "upvotes" other nodes in the same subcomponent. In other words: these authors end up high in the rankings not because they are directly related to the center of the network but because they are closely connected to one another.
Comparing the network centrality of authors in the Google canon with the prominence of authors in the GNT registers thus reveals a difference in gender bias: gender does not correlate with PageRank value in the Google canon but does correlate with frequency of occurrence in the GNT. That difference brings us to the possible relationship between the two different notions of canonicity. In order to assess whether an author's PageRank value in the Google canon is related to his/her frequency of occurrence in the GNT, we computed a Pearson correlation coefficient to assess the relationship between frequency of occurrence and PageRank score (see Figure 4 ). There appeared to be a weak but significant positive correlation between the two variables (r=0.181, n=5857 , p<0.000), which suggests that these two different operationalizations of canonicity are at least not entirely independent from each other. While both metrics signify different notions of literary importance, it is clear that some information from existing hierarchies-as reflected in the GNT-feeds back into the information economies mediated by Google. 
Results II: literary communities
Can we discern groups of authors that cluster together in the network? In order to answer this question, we used Gephi's modularity function to detect communities. 63 A first observation is that there is a large number of communities. 64 That result underscores the fragmented nature of the network in terms of overall connectivity, as the low density and low average degree have already suggested. After filtering out the major part of the smallest communities, three communities appeared to be largest and most dense (see Figure 4 ). These communities are highlighted by green, red, and blue in Figure 4 and comprise respectively 5.6%, 2.2% and 4.0% of the total network. Betweenness centrality was used for node size in order to discriminate between nodes that perform bridging functions between different communities. 65 To understand the possible distinctions between these communities, we labeled the green community as "literary authors," the red community as "popular authors," the blue community as "children's authors":
these labels are based on the individuals associated with each community. Note that the labels were not generated by the modularity algorithm but were assigned by us after communities had been identified.
The first community (see Figure 5 ) features authors that are commonly associated with more literary and, the hypothesized gender distribution of 70.1 / 29.9 in the total network, which appeared to be above the threshold of significance (χ2 (1) = 7,743, p = 0.05). However, it should be taken into account that the overall gender distribution in the total network is already skewed towards male authors. The second community (see Figure 6 ) features authors who are commonly associated with popular genre fiction, such as chick lit and (literary) thrillers: Saskia Noort, Heleen van Royen, Susan Smit, Judith Visser.
Strikingly, none of them are mentioned in the GNT registers. Compared to the literary authors community, this community is made up of considerably more female authors (54.9% male; 45.1% female). We performed a Chi-Square Goodness of Fit test to see if this gender distribution significantly deviates from the hypothesized distribution of 70.1/ 29.9, which appeared to be the case (χ2 (1) = 9,972, p < .005).
Although there is still an overrepresentation of male authors, it visibly deviates from the gender divide in the total network (70.1% male; 29.1% female) in favor of female authors. This can be interpreted as a repetition of the stereotype that more popular, though less literary forms of fiction are more likely to be written by women. 66 Genre is what mainly defines the three communities described above. In the composition of two of the three communities, gender appears to play a role. The literary canon according to Google thus reproduces 
